Hormones in heart failure--regulation and counterregulation.
In chronic heart failure, neurohumoral mechanisms play an important role in the regulation of cardiac performance directly, by influencing systolic and diastolic function of the myocardium, and indirectly, by modulating pre- and afterload. The important vasoconstrictor, fluid and sodium retaining factors are the renin-angiotensin-aldosterone system, sympathetic nerve activity and vasopressin; the vasodilator, volume and sodium eliminating factors are atrial natriuretic peptide, vasodilator prostaglandins, such as prostacyclin and prostaglandin E2, dopamine, bradykinin and, possibly, endothelium-derived relaxing factor and vasoactive intestinal peptide. There is evidence from experimental and clinical studies that sympathetic nerve activity is stimulated in the early phase of the disease, as is the secretion of atrial natriuretic peptide, which increases in proportion to an increased preload. In early or mild heart failure, atrial natriuretic peptide suppresses the activity of the renin-angiotensin-aldosterone system, may prevent an increase in peripheral vascular resistance and preserves renal blood flow. In more severe heart failure, the renin-angiotensin-aldosterone system is activated, leading to an increase of peripheral and renal vascular resistance and fluid and sodium retention. This is associated with an increased production of vasodilator prostaglandins. In severe heart failure, mostly in connection with hyponatraemia, a non-osmolar inappropriately high secretion of vasopressin can be demonstrated. These findings suggest that early therapeutic intervention to suppress unfavourable neurohumoral mechanisms or to support protective factors, such as atrial natriuretic peptide, may be of particular importance in the treatment of congestive heart failure, delaying progression of the disease, which would improve survival.